Spatial relationship between neurotensinergic axons and cholinergic neurons in the rat basal forebrain: a light microscopic study with three-dimensional reconstruction.
Cholinergic neurons of the basal forebrain are known to project to the hippocampus and cerebral cortex wherein they play an important role in cortical activation, attention and memory. These neurons have been shown to possess neurotensin binding sites and to respond electrophysiologically to local application of neurotensin, indicating the presence of functional receptors on their membrane. In the present light microscopic study, the spatial relationship between neurotensinergic axons and cholinergic nerve cell bodies and proximal dendrites was investigated in the basal forebrain of the rat by dual immunostaining for neurotensin and choline acetyltransferase. Rostrally, neurotensinergic fibres were concentrated in the lateral septum and anterior substantia innominata, whereas cholinergic neurons were located in the medial septum, diagonal band of Broca and magnocellular preoptic nucleus. At high magnification, a few neurotensinergic axonal varicosities were observed in the region of cholinergic neurons, and fewer still in close proximity to cholinergic perikarya and proximal dendrites. Caudally, neurotensinergic fibres formed a dense plexus of varicose axons in the same regions where cholinergic neurons were located in the posterior substantia innominata and in the ventral and caudal aspects of the globus paltidus. At high magnification, many of these neurotensinergic varicosities were seen in close proximity to the cholinergic perikarya. These results suggest that cholinergic cells receive a much denser neurotensinergic innervation in the caudal than in the rostral aspect of the basal forebrain. This differential distribution is not reflected in the uniform density of neurotensin receptors and potent responses to neurotensin through the cholinergic cell population, suggesting the possibility that neurotensin's effects are mediated in part by a paracrine mechanism.